MON, 03-OCT-05 12:36 SHftD SEWING MACHINES 01707665992 P. 02 



T.i t.l o : 

Sewing Machine hav i up, a wire 1 «ss .switch (ui(l-rft*frpe»dttne- 
indcpon den r. coin, toller . 



Bar.k ground of the invention. 



1 . Kj e I cl of: invent i oil , 



The present invention r«lal:e« Lo o n«winp, machine and more 
particularly to a sowing machine having a wireless switch 
and-©-- HU-tRrte^eftrfHHt: independent operating speed controller 
attached to the machine body of the sowing machine. 
There are sttfeiy instances when a sewinr, machine needs to be 
operated by remote con Lr ol where for example the remote 

control cllm1iinl.es the cable be uwo.cn -fcke- a transmiflflion 
switch and the machine body. A sewing machine with the above 
mentioned switch can also be used where a person ha* 
restricted movement .The transmitter switch may be hand held, 
placed on the floor .attached to the arm, leg, or wrist f cnabHng 
the operator too guide the material when t ransm Ltting .The 
wireless switch is portable - Tho-4-H«epeaaa*^- Independent 
controller which Ls oitur.hed to the machine body can limit 
the operating speed of the niac.hlne.Th3w may be done manually. 
This can also prevenL industrial operators sewing to last 
and reducing the quality of the seams. It can also be used 
whenever server*! sewinp, machines work simultaneously and one 
single operator can use the remote wireless on /of C switch by 
first selecting the operating motor speed on the machine body 
and then activating the wireless switch to start the sewing 
machine oaael 
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2. Description of related art. 

p aC .e» t .-UfiA-4-9?&-^^ describes 

a r..ote control, sewing machine where the connection between the 

transmitter and the receiver is ensured by-«-_an_opt ic.al 

signal. In tl.e-t*>ehi^-lcr.hn ic.al solution described 

the analogue signal pick..! up from a variable resistor which 

corresponds to the sewing machine foot controller Is 

applied to an analogue digitat converter and the numericaL 

signal obtained is modulated l>y a conveyor which connects to— 

anoptical transmitter -The receiver obtains after 

demodulation a signal with variable amplitude which controls 

chK sewing machi.no motor in this way .by activating the 

variable rnatstor of th. remote control the motor rotation speed 

is ocl.ival.ed as well. 

The solution described above is complicated as it needs a 
numerical analogue converter in the command unit and because 
it uses light to transmit information and poses difficulties 
for the simultaneous operation of several machines and 
*h**e***-_therefore this solution has a Limited application. 

p B t e «WC-59-8:>0-?92- Japanese reference JP 59 0*H) 792 
tries to overcome this shortcoming and uses radio frequency 
in t.b:i.« case the command signal obtained on a variable 
resistor (which corresponds to the sewing machine foot, 
controller) modulates in Impulses a radio frequency 
conveyor with a rectangular signal whose frequency is 
dependent on the position of the foot, controller ;after 
demodulation the receiver obtains a rectangular signal 
which after having amplified is applied to a tillable non- 
stable circuit. 
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The rectangular si gual which has a variable frequency is 
applied to a lower filter which converts i.he variable signal 
of the frequency into a variabLe tnnsion signal tb:i w .signal 
controls an optic connector and once processed the obtained 
signal control m the rotation of the motor. The solution 
described above allows the operation of several sewing machi 
by a si.nR'Jn remote control but. it Is sensitive to interferon 
radiation which Is generated by the Mewing machine motors. 



p** eftfc _ySA-S-y(4¥-440yi:993- l)S Patent. No 5,247,449 
Tries to overcome this shortcoming and uses radio frequency 
In this case. i he command signal is picked up from a variable 
resistor(which corresponds to the sewing machine foot 
controller). An analogue digital converter is applied and 
then aiter the frequency modulo t i on ( FM ) of a radio-frequency 
signal. the signal, is emi t ted ; a l: reception .after demodulation 
in a control block the signal undergoes a reverse digital 
analogue conversion and the variable signal controls the 
motor rotation. A replacement battery is used. The machine will 
stop operating when the battery has reached a certain level 
of powcr-sauree- to Indicate to the operator that the 
battery needw to be replaced otherwise the machine will 
malfunction by running continually and cannot be stopped and 
the speed cannot be changed because the signal cannot be 
traosnii t. I.ed . 
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As ii. uses a radio frequency signal as » conveyor this 

technical solution allows the operation of several sewing 

machine* by n single remote control but. it remains 

complicated: it needs coding and decoding of the information 

to the n1n X nol modulation and rtemodu la 1 1 on , moreo ver even 

it the frequency u.odu.1 at Ion (FM) i « used to transmit, the 

■ - , i , : r- „ nBt -i i,1p thai various radio frequency 
command signal it is possn wlb iu.a 

signals-and hero we have che-inee^enee- interference^ 
signals generated by the sewing machine motor-will overlap 
and disturb the useful. »ignal;tho use of frequency 
modulation require the use of a relatively wide band and 
therefore there is more interference with the received signal, 
even with the use of (additional)) coding /decoding operations, 
it is possible to disturb the received signal and implicitly 
the functioning of the sewing machine 

Vithregard to the re pi acement batter y it is imperative for 
theoperator co see the message on the machine to prepare 
for battery replacement otherwise the safety of the 
operator may be at risk due to malfunction^* the sewing 
machine and loss of garment production. 



Summary of the invention 

It. is an object of the present invention to provide a 
sewing machine having a wireless switch and a-indepenaane- 
iadependent controller attached to the machine body 
providing a sewing machine substantially free from 
interference from a radio wave signal from other transmitters 
and to prevent the machine mail faction by running continually 
ftft 4-, where the machine cannot be stopped and the machine 
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It is another object of the present. iuvRnLiou lo provide 
a rer.harRablc battery in a wireless switch so thai, 
continuous data to run the sewing machine and then the machine 
will shop if the (laro fails and when the rochar gable battery 
runs out of power the machine will not start a ml -a-ftyfebing- 
_j£j>5_ anything that brooks the transmission the machine will 
tti»r-efnA4r4-e- automat LcaMy stop. 

Brief description of the drawings. 

Fig.l Ts a diagram illustrating the fo I lowi ng ( A ) opera t c LED T 

(B) powor LKD.(C) speed control, (D) calibration for the motor. 
(Ti)recharfti.ng poi.nl. .(.b')con n« c t or to the sewing machine. 

(C) dil switches Tor codi ng . ( H) £ n«e . ( J ) 1 i d of receiver box. 
( K ) r e c e i v e r box. 

Fig.2.Ty a diagram illustrating the f o I Lowing-< A}(1 J ) bal.tcr y 
charger LED - f &> ( Q ) o p.er« t e LED.fG} (U) opftra t ing switch and 
spring .<•»> J_R)rcchar«e connector .(K> (M)dil switches for 
coding . (P) _(_N_) four .springs. £ G> ((^transmitter box . (-H> C L)lid 
of transmitter box. 



Kig.3 Is a diagram illustrating the f ollowi ngfA) (0) tronsmi t ter 
box,£B> OOrecei ver l>ox.fG> (W)vi.ew to recharge transmitter box. 
(Al). sewing machine block. 

Fig. 4 Is a diagram illustrating the f oil owingf A> (P)battery 
charger LED . £B} ( T ) t he battery recharging position of the 
l.riinsmi t ter box onrl receiver box. 
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FiB .5 Is a H1.gr.pi illustrate tbo £ ol low i n 8 f*> (Z). strap 
attached to transputer bo».W_(J|)« »tr«P attached to 
transmitter bo, providing insulation for wire .fG> OO-ire 
the, Cn ll..* W h.JL^n A th_of the strap. W CJO DC power 
rechargable povevr. socket. - 

, m ni^t rating thft following 0A>thc opposite 
rig. 6 Ts a diagram i.liustrar. mg 

si rf* vi,, of fUur. (S)W. "* lM > connection. 

*»> (K)Teceive. box .<G> _OOc»nnec tor to «ewin 8 machine.^* 
(J) lid of receiver box. 

F1a .7 is , schematic ol.ctrie circuit of the transmitter. 



Fig-8 '* 11 schematic 



electric circuit, of the receiver. 



v- D £JU fZ)altachftd to the . trftnsm Lcter box 
There is a strap J-tA} 

«... or »»- Cr« a r«.rt««.« 

,„ c i-1v BbsHtetl- obscured by the body 
arc* when the circuit is mostly- 

.. ,..,fh individual sewing machine 

and clothing this ensures that each 

of one or more „.ln„ operated in , confined wording area of 
„ minim distance of 30.:,, apart and SOcm* in front of the 
s , wlrtp . machine i rom the first ..-.n» machine to the next machine 
for operational use and there after to the same distance and 
Croat... apart for the use in a school, c I ass room , sew in g design 
.ample roo-.ft.r-nC factory, in the home, and any suitable 
voting enironment. being transmitted by one wireless switch 
or more than one transmitted switches being activated for 
one sewi nr. machine or more than one machines simultaneously 

i - \. „ « o y a m rW* r 1 n v cransmi 1. l:ed in virion s 

uBed.and so.wi.Dg wachmftK bfi.i.ng r anu.it. r joy 
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start and stops Kevin* operation by one inrtivdual 
operator «nd or a group of individual operators using 
allocated sewing machines for their sewing requirements, 
for example sMtchin* Lho SHO m» of eurtaLns? 

-1*11* is for » sowing machine having Lhc- use of the 
■ »copr.»c«H»er.Plg.7 and Fig. 8. that enables to use a-**.*** 
-.IS.:....], coded transmission given a large number of 
wireless switches ..he frequent:, reference of the transmitter 
is a single crystal or a saw device and does not require 
"•Hlt^le-fpe^Be+M-Riee-pfft^g^ !" U ____-. IJ _:£ frequencies* 
J^L^l^Ztt 1 !' in Lh * transmitter that enables-fca -e«*-a- 
t»»He«*a~*aHdo» th e ouLput_of a_psuedo ..;£andom_signal to 
avoid interference from adjusted units using amplitude 
tnodu I at ion. 

There is for a sewing machine while-beiag-tFaasB+fefeed-by- 
_I22lLy.lllS...i:l!lIl« m i«i:i 0 .»_ll0!|>_the wireless swi tch_l_a-.iag_ hHM a 
second wireless switch that can ho chased on the receiver box 
attached to the sewing mach Lfte . The second wireless switch is 
disabled when there is a 'i volt supply present to recharge 
the battery , the receiver box supplies 5 volts for the 
transmitter to recha r ge . Th i s also avoids a-indepenaaafc- 
^.ndependent power battery charger. This provides continous 
battery charging while 1.1m machine wh.isih_.is in use 
providing 24 hours of operating use of the machine most 
useful in a garment, factory for continous production. 
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The reader box Vig.l (B)povet LRD.Thc transmitter box 
(P)baLLcry ch;uRer LF.D . 

Using one transmitter .witch an* the receiver for recharging 
is unplugged from sewing mar.hi.ne and plugged with TFX mains 
supply load into the mains sockot. 

Description of Lh« preferred enodimcnts. 

Now, embodiments of a sewing machine of the present invention 
will be described in detail herein below with reference to 
t h e n ccoropaoyi n ft ti raw :i n ft s . 

Fi R .7 Is a schematic, electric circuit, of the RC2002 
transmitter,, 3.6 volt rechargablo ba tter, ,BT1 . powers the 
transmitter ;.:hi« can be charged from the 5 volt input on 
CHI. The receiver plugs into ON 1 and provides T> volts DC 
for this purpose. 

R3 and KA produce a reference voltage ; this is compared 
with the battery voltage, via Kl.by the OP-AMP 1)1 -If the 
battery voltage is less than 4v then the. output of 
becomes positive and charges the battery .The charging 
current is limited to about RmA by the output restrictions 
inherent in the OP-AMP and Dl. prevents back leakage Erom 
tbe battery when the supply is d isconnected .R2 is used to 
produce a small amount o£ hysteresis in the circuit 
such the charging stops at about A . 2 volts and will not 
start again until the battery voltage has fallen to about 
:i.8 volts- The OP-AMP output is also taken via R<> to. switch 
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10 

up 



Ql and h»ac« il Lu^i nutcd the I.TO.M to Indicate when the 
battnry As r.harftjiifc- 

When SW1 is operated power 1. applied to 1CI and its 
associated circuitry. 

101 is a h,brli-l»ui«.t.i circuit contain^ both ... 
inter8fi „.cd UK t r»n-1t.Lor.r W iria B minimi — 1 
co.pon.DW.a.J an 8-bit . J coprocessor havin« si* to 
pixlS and l»L.r«l clock «o«r.t-r . wb«n powered 

ehr softv.ro in the nricoproccssor reads a 5-bit code fro, 
th . dil switch SW2 and generates a psuo.do-randomly spaced 

one data word mom 2 t. 66...«.ch word consists of six bxts; 
one start bit and 5 darn bit* directly representing the 

^ ^ qnfiuq oulst; and the data 
sitings of SW2-The start bit us a 300u» put 

hlt , arc 5 wWLh-odulntod pulses with a cycle length of 
900.. and a duty tlM of either 300 Or 600«..Th. -.doc time 
generator is seeded Co. the 5-bit code and thus each 
erl .. ri t«r will produce a different random 

ensures that the outputs of .or, than one transmitter used- 
simultaneously produce only very lifted interference 
with vtch onhor. The data signal is used to switch the 
transmit lot oscillator on and off thus producing a 
suppressed carrier amplitude modulation (AM) signal at the 
output of the transmitter. 

page 9 
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The tranti.n-5l-l.cr uses a PCB track a« a loop antenna t:uncd 
by CA- Frequency reference is provided by a crystal , XI , thd h 
oscillates at 1 3 . '>6MHv. and is iiit.eruaJ.ly multiplied by 
32 to produce a carrier frequency of 433 - 92MH * . Whet, 
recharging power is applied to the circuit Q* i» switched 
on via B7 and this in turn pulls the enable pin of the 
transmitter r.« Rround disabling the RF output when charging 
of the battery is takin 8 place . Cb.C.6 and Kll form a loop 
filter for the RF oscillator and have been selected to give 
a fairly last oscillator start-up time. 1)3 is powered 
whenever SWJ is operated and gives a visual indication of 
transmitter opera tJ on . CL , C2 and C3 are supply bypass 
Cfipaci tors * 

In addition to the loop ontennft on the PCB, an insulated 
wire, .is incorporated in the arm strap of the trana.itter box. 
This absorbs some of the radiated signal from the loop and 
ro--radiat.es the signal to enable ft better transmission 

when the circuit is mostly obscured by the body and 
cloth -inn . 

Description of Shad KC2002 receiver 
FiR.S 

Th e .1. i v e a n <l n e u t r a !l mai rty inputs are on CN 1 the se ar e 
taken to transformer TF 1 to power the low voltage circuitry 
and via L3 and L2 to supply the sewing machine lamp and 
the phase an*; It: control circuit for the motor. LI and L2 
provide mains Filtering to prevent transient spikey from being 
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transmitted back down Lhc mains path in addition the PCB 
tracks and ini.crnal machine wiring arc protected by a 
one?- amp IIKC I use. 

Diodes 02 and 04 1uLl-w»ve rectify the output of TF1 and this 

is smoothed by C2 to give about 8 volts DC .The 8 volts i« 

then restated to 5 volts by the low drop oat regulator U2, 

this is then used to power the phase control circuit, 

microprocessor andradlo receiver module and is also taken 

to CN3 to provide power to recharge the transmitter . Di odes 

Dl and D3 produce a full wove rectified signal, which is then 

taken to the phase control circuit.. R5 provides a signal 

discharge path and the rectified signal Is then taken via 

R4 to the input of a scmitt trigger inverter. The zener diode 

D5 is used to clip the signal and provide over voltage 

protection to UACThe output of U4C is set of positive 

pulses coinciding with mains zero cross J ng , this is thou inverted 

by U6R to provide a positive going pulse during each luai ns 

half cycle. this then charges C4 via the network of R6.R7 and 

KB, when the voltage on It 4 A input reaches its positive 

threshold level then its output switches to a low level- 

At the end oC the pulse D6 Is used to quickly discharge CA 

ready for the next half cycle, by adjusting K8 and K7 

the time taken to trigger U 4 A can be varied and thus the 

percentage of: mains cycle presented to the motor. 
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The- receiver module Ml J« a simple AM detecting 

receiver with an LnWf B r«Lcd data separator to provide 

a digital output winch goes positive whoa carrier is received. 

The digil.nl oatput J » t»ken t.o a mi croprocessor ,US and 

this is prop.ra.on.ed to decode the incoming data waveform and 

compare it. with the «« I. tings »o di I switch SWT. 



Once two correct consecutive data words are detected 
then the RA't output is switched high, the incoming data 
is then monitored and provided thnre is a correctly 
received data word at. -least every 250«s then the output 
remains high.The signal from It A 3 i.s then taken via K1Q to 
D8,to give a visual indication of data received, and then 
to the LKW positive side of opto-i solat.or III. This prodnr.es 
an and function with the signal from U4A and causes the 
mains side triac t.o be triggered while good data is 
being received. 

C1,R1 and R2 form a suppression circuit Tor the driver 
triac in Ui , the main triac ;TR1 is used to supply the 
power to the motor. TR1 is a • «nub her -1 ess » triac and 
MHiMB-I««luifO« «o suppression of it* own. The phase 
controlled Jive output from TR1 is taken to CN2 to 
provide power to the motor in the machine. 
K9 and 07 provide an indicator to show when mains power 
i.s applied to the unit. CIO and C'» provide bypass filtering 
for the 5-volt supply- 
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